Swi tchi ng device The invention relates to a switching device according to
the preanble of claim1l. Switching devices with magnetic tri pping
arrangenents are known. Such magnetic iripping arrangenents are usually
used for disconnecting switching contacts in the case of an occurring short
circuit. The magnetic tripping arrangenent usually conprises a
current-carrying coil which is egghifhefly dévieyoke. A novable armature is
arranged in the interior of the coil which is accelerated by the magnetic
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This is achieved by the features of claim 1.

The laborious metal cutting of the yoke sleeve can thus be avoided. Time and
production costs can thus be saved in the production of the yoke sleeve. No waste
in the form of valuable metallic material is thus obtained during production of
the yoke sleeve. Expenditure for the purchase of material can be lowered in
addition to production costs by the lower input of metal. As a result, both the
input of power for producing the yoke sleeve as well as the input of raw material
will thus decrease. As a result, both the required energy as well as the limited
raw materials are used in a responsible manner, and not wasted, thus reducing

the burden on the environment.

The subclaims, which like claim 1 simultaneously form a part of the description,

relate to further advantageous embodiments of the invention.

The invention is now explained in closer detail by reference to the enclosed
drawings, in which merely preferred embodiments are shown by way of example,

wherein:

Fig. 1 shows a magnetic tripping arrangement for a switching device in

accordance with the invention in an axonometric view;



2 Fig. 2 shows the magnetic tripping arrangenent according to Fig. 1 in a
side view, Fig. 3 shows the magnetic tripping arrangenent according to Fig.
1 in vertical sectional view, Fig. 4 shows the view according to Fig. 3 in
a partly sectional view, Fig. 5 shows the view according to Fig. 1 in an
expl oded, view, Fig.. 6 shows a yoke sl eeve according.to the ,state of the
art: FiBig 72 shows ﬁlwwrsqtget,@ppwgaésﬁwwww%#ﬁég itﬂs%% 'a'oH} aaﬁb‘ﬁﬁ g.
8 showsyijawyoke sl eeve according to Fig. 7 in an exploded view. Figs. 1 to 5
show a nmagnetic tripping arrangenment 1 for a switching device, with the
magnet i Big.r3 phowg thier azgaetiet trippiagpairanggmant | axsetdingetoaF gt Liie v2rtigak oi |
3, a yok%ﬁ) gque%v.yoke sleeve 5, with the armature 2 and the yoke sleeve 5
bei ng a?erg él I'n a substantially aligned manner, with the coil 3 being
arrangeg: syp | : ; ¥eke sleeve 5, with
t he yokfe;llgjlu‘bszll{(ﬁ?{rg;g gl?ér g%ggg%{;rilghﬁnéc}ﬁ)t ﬁ{eg?gﬁgg,grgg%é\% (tntrllﬂteﬂgwgr mat ure 2 being
formd,f‘i’%_ﬁé}ﬁ) theerdw horaasd td Fignl ﬁﬂaﬁ)faxglqélleﬂaﬁéﬁecti ng apparatus of
the switching device, with the yoke sleeve 5 being forned by at |east one
first bpp estidwda yoke sleeve according to the state of the art;

Fig. 7 shows a yoke sleeve in accordance with the invention, and
Fig. 8 shows a yoke sleeve according to Fig. 7 in an exploded view.

Figs. 1 to 5 show a magnetic tripping arrangement 1 for a switching device, with
the magnetic tripping arrangement 1 comprising at least one armature 2, a coil 3,
a yoke 4 and a yoke sleeve 5, with the armature 2 and the yoke sleeve 5 being
arranged in a substantially aligned manner, with the coil 3 being arranged
substantially around the armature 2 and/or the yoke sleeve 5, with the yoke 4
being arranged around the coil 3, and with the armature 2 being formed for the
at least indirect tripping of a disconnecting apparatus of the switching device,
with the yoke sleeve 5 being formed by at least one first bent part 6.

The laborious production by metal cutting of the yoke sleeve 5 can thus be
avoided. As a result, time and production costs can be saved in the production of
the yoke sleeve 5. No waste in the form of valuable metallic material 1s thus
obtained during production of the yoke sleeve 5. Expenditure for the purchase of
material can be lowered in addition to production costs by the lower input of
metal. As a result, both the input of power for producing the yoke sleeve 5 as well
as the input of raw material will thus decrease. As a result, both the required
energy as well as the limited raw materials are used in a responsible manner,
and not wasted, thus reducing the burden on the environment.

Switching devices in accordance with the invention are preferably arranged as
miniature circuit breakers or automatic circuit breakers. Switching devices in
accordance with the invention comprise at least two terminals 11, an input and
output terminal, for the connection of electric conductors to an electric line to be
protected. Switching devices with a single breaker gap as well as a
predetermined number of electric breaker gaps can both be provided. Switching
devices in accordance with the invention comprise at least one movable electric
switching contact for each breaker gap which in combination with a further,
preferably fixed, electric switching contact 13 forms a pair of switching contacts



The | aborious production by netal cutting of the yoke sleeve 5 can thus be
avoided. As a result, tinme and production costs can be saved in the
production of the yoke sleeve 5. No waste in the formof valuable netallic
material is thus obtained during production of the yoke sl eeve 5.
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according to the preferred embodiment. The yoke sleeve 5 is used for guiding or
leading the magnetic field lines of the magnetic field generated by the coil 3
towards the armature. It is therefore provided that the yoke 4, the armature 2
and/or the yoke sleeve 5 comprise a ferromagnetic material. Preferably, the yoke
sleeve 5 1s arranged in the region of the first breakthrough 19. It is especially
preferably provided that the yoke sleeve 5 is arranged at least in sections in the
first breakthrough 19 and is preferably pressed or riveted together with the first
breakthrough 19. The yoke sleeve 5 comprises a lead-through opening 21 in order
to enable a penetration of the same by the tappet 8. Fig. 6 shows the yoke sleeve
16 according to the known state of the art which is arranged as a turned part.

The arrangement of an especially preferred magnetic tripping arrangement 1 for
switching devices in accordance with the invention is shown especially clearly in
Figs. 1 to 5, with the inner structure being shown especially well in Fig. 5.



It is provided in accordance with the invention that the yoke sleeve 5 is
formed by at | east one first bent part 6. A bent part shall be understood
in the widest sense as being a conponenst forned from sheet metal by

bendi ng, buckling and/or rolling. According to the illustrated espeC|aIIy
preferred enbodi nents of a yoke sleeve 5, the first bent part ? nade of
a subst Hnis Brawded in Acgendaricseith the mvensiopethatothe poked emso’i ip formed

subst anbj{%lt' Deagl bh@q{ﬂs‘ﬁaderﬁ%i‘t @\ A%t%ﬁ%vﬁa'il bBusndG6A BPIRE Weides@n
air gap 17 in jts longitudinal direction which does not ca

not ewor 8¢RAenRY heing rompenent frmed fuom sheet wepakihy bgnéxr%%@hﬁagr%d/@ to
the mgﬁﬁh'ng Mc%bfhlhg%stlﬁaﬂ?@é’crﬁbédt & eefilly greﬁbﬁ@bmm&nﬁt@%w

reduction o i rment of manetlc arrangenment 1

magnet i 8lepvelSddhe é’a*ﬁt bent panhdrig pade Qﬁrﬁtwsté@tlgaﬂ& reg ar sheelyy f&hp 17
repr esepy Sor ﬂﬁle%&& 'aesmﬁ%aﬁhang%yiﬁarﬁagBsay CAKoRbd1ddvReS tHE Edindde not
arranged parall el e sane. Figs. show an especially preferred
embodi neyMPBIEed a\}bw gaaelﬂe 15 1ta11<atg;mthaﬁ1:éhwcmm Waich fens ineh cavise RNy
conpri Sﬁ@%e@v({]ﬂtﬁftmggﬂ% tiPabdsecl @é&%u@e SREO A Qﬁﬂtl'p@é tar;an%é' bﬁrsm’életof fin t he
sanme, Wt irs ent part bei ng arranged wiithin t

d t
7. A yokwgesisylield lipgscausedehy éb?rsm The gaLgan; H&ﬂwe%ze&m%gw Ofe the P
repr ese%gaﬁ%@ﬁvm%ﬁ%%ﬁ;eﬁfc%’lﬂﬁﬁgtaf}?aﬁ‘%ﬁrﬁgﬁf ¢d ﬁ}"‘a"gﬂéltﬁ(: ﬁﬁld& @Qaﬁgﬁé@t Ic

trippi ng arrangenent us sinpli he assenb yoke 4 a
sl eeve Bwardlyfitem theneutsade, beqasl5§om@@%@am o ma"e%&t@na Eﬁaﬁe 7

prefer aplyfidhe ekl dide 2% ARICARONStCa13 aREEA Pal Bl PO $AE. SO

that additi onaF?neas res securing tﬁe connection can be omtted and sinple

and COShg‘é feclidve %M%'&geéﬁnﬁcméﬂﬁ%d éﬁnb%ﬁﬂn@ﬂt Moavly@kd fAbses mafi vel y
t hat the |rst bent part conhected in an interl ock |£‘g man iger with, the

second Besprdpaee wath Sbéﬁné[ﬁntlﬁtléVhE@k‘F%P@é%é ITSgrPes P 3 S8coRd o

knur | edb@?f érts?rgﬁfsenpidet gﬁn{ tlﬁ@%aﬁ%mﬂlﬂ@r‘che'ﬁis%'eﬁh F@r@@ﬂf&ﬁ?mﬁ‘aﬁ@ﬂ' ed
i nner sur e of the second bent b‘gart W i nterlockin

connect Mothiaatheaseepnsk bashinarbd’ bs ¥oksy é@@yérﬁntgﬁﬁl@rlﬁﬁ SSIRPHESD AP EDN of
the alrepdndas SBTRheth iéﬁl%rsfﬁﬁgj?ﬁeﬁpd&%t@&ﬁuspﬁbbsfoﬁ thé -autofiatad assemb

i nterl ocking connection W | to achieve an_gspecially s clur of
the fir of themagnatic @wmrgearge@gﬂ@e@érh thap isimplifging thevssem fgf\MO?‘@h it ng
devi ce whih, enae&?é 5CThe! ik Mo nd a0 $eRERdnnbéled Mﬂhtﬁé1§emn1eémcpm'ppl ng
arr angenent conpri si n(% at | east one ar maturet(ﬁ oi % ﬁoke
(4) andpaefym ysheaveansyl naesh fithaceorfimate & pye peed ﬁ@fﬁgpék@eg e%% 2
bei ng 24 | lﬂegﬁﬁ’*ég%e@ﬂ} @J ﬂhsé @Jd:ﬁeﬁenr&w& om‘i‘tt‘éﬂ ddisieople 41 chat ng

arrange stantl aroun armature (2) [or the ]&ﬁo?e sl eev,

with t heffycme (M‘))dbéﬁlwg 1&&@&@&11 it ora beh@r%féqled @él)ernaﬁae at the fin tﬁr e
(2) bei pgpf afp 8 1t3(}fontrﬁ|%§teq diesﬁ%téﬂﬁemﬁgtmhhh@pwgh Qhe bt PRAE Halr DT .

apparatus o e SW Vi ce aracterized | n th t the yoke sl eeve

(5) is Pochan u;tealtockmvs@orme@tmnr@m brepehigyed byey knurled auler shrigge @the e
accor di st Pe e ﬁ%ﬁ‘ it Wlémré‘gi@ﬂ'e!r& kﬁhﬂ@@‘inﬁé}esdﬁg@e §t @RV&cond ediparses a

first bent part cond béent part (7). 3. A swtchipg devi ce
accor di ig w8l cengage, T&War’d’@@ﬂﬁﬂi@ﬂ igenmeakion hean adso pbpt aghiaveds)by sa

arr ange%éﬁﬂét@iﬂﬁ?@lesﬁﬁ%ﬁ@ BSBEmBAOh 6f the already assembled first and second
bent parts 6, 7. Such an interlocking connection will help to achieve an especially
secure hold of the first bent part 6 in the second bent part 7.



4. A switching device according to claim2 or 3, characterized in that the
first bent part (6) is connected with the second bent part (7) by neans of
press fit. 5. A switching device according to claim2, 3 or 4,
characterized in that the first bent part (6) is connected with the second
bent part (7) in an interlocking manner. 6. A switching device according to
one of the claims 2 to 5, character cggdiMmg: that the first bent part (5) is
arranged within the second bent part (7) by form ng a yoke shoul der (22).

7. A switching device according to one of the clains 1 to 6, characterized
in that the yoke sleeve (5) is arranged as a conponent which is separate

fromthe yioka dwiiktching dbvide GifH & bhAgndtey tieFpieCArdhBmedt ¢ BiWitH the
characterized in Ehat t he yoke sl eeve, ( ()@ IS arran ed ina first

br eakt hr ough™@E3¥ wftrmpén%zéan@emmwt FIB8 Atagast et BFMETEE et of
the clains 1cdib (3, achrkeda) th@?ok@sl@@?é (@) Wt ehe APhaltGra(2)andecherdld n
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(3) being arranged substantially around the armature (2) and/or the yoke
sleeve (5), with the yoke (4) being arranged around the coil (3), and with
the armature (2) being formed for the at least indirect tripping of a
disconnecting apparatus of the switching device, characterized in that the

yoke sleeve (5) is formed by at least one first bent part (6).

2. A switching device according to claim 1, characterized in that the yoke
sleeve (5) comprises a first bent part (6) and a second bent part (7).

3. A switching device according to claim 2, characterized in that the first bent

part (6) is arranged within the second bent part (7).

4. A switching device according to claim 2 or 3, characterized in that the first
bent part (6) is connected with the second bent part (7) by means of press
fit.

5. A switching device according to claim 2, 3 or 4, characterized in that the
first bent part {6) is connected with the second bent part (7) in an

interlocking manner.

6. A switching device according to one of the claims 2 to 5, characterized in
that the first bent part (5) is arranged within the second bent part (7) by
forming a yoke shoulder (22).

7. A switching device according to one of the claims 1 to 6, characterized in
that the yoke sleeve (5) is arranged as a component which is separate from
the yoke (4).



10. A swtching device according to one of the clains 1 to 9, characterized
in that the yoke (4), the armature (2) and/or the yoke sleeve (5) conprise
a ferromagnetic material. 11. A switchirmg device according to one of the

claims 1 to 10, characterized in that a first connecting lead (10) of the
coil (3) is connected with a terminal (11) of the switching device, and a

second corfheétFWigchingalqaey aerording toelpips), charagrpiget da that khaypksed
electric sw LrRvEes RMIGhegéd Pl adirst Mo AMHEAERY1IRN 3R yoke.

9. A switching device according to one of the claims 1 to 8, characterized in
that a tappet (8) is arranged within the yoke sleeve (5) which is impinged

at least indirectly by an armature spring (9).

10. A switching device according to one of the claims 1 to 9, characterized in
that the yoke (4), the armature (2) and/or the yoke sleeve (5) comprise a

ferromagnetic material.

11.A switching device according to one of the claims 1 to 10, characterized in
that a first connecting lead (10) of the coil (8) is connected with a terminal
(11) of the switching device, and a second connecting lead (12) of the coil
(3) is connected with a fixed electric switching contact (13) of the switching

device.



